Endothelial differentiation of diabetic adipose-derived stem cells.
Diabetic (DM) patients frequently lack autologous vascular tissue required for revascularization procedures and dialysis access creation. We have developed a tissue-engineered graft that uses adipose-derived stem cells (ASC) as endothelial cell substitutes. Here, we compare DM versus nondiabetic (NDM) ASC in terms of isolation efficiency, proliferation, commitment toward endothelial lineage, and seeding onto the luminal surface of a graft. ASC were isolated from liposuction specimens of vascular surgery patients. Proliferation was assessed by constructing growth curves over 14 d. ASC were differentiated in endothelial growth medium (EGM2). Endothelial commitment was assessed by measuring endothelial cell-specific gene expression (CD31, von Willebrand factor) and by cord formation on Matrigel. Finally, ASC were seeded onto a vascular scaffold, flow conditioned, and imaged with confocal microscopy. Diabetes did not alter ASC isolation efficiency (224,028 ± 20,231 cells/g adipose for DM (n = 53) versus 259,345 ± 15,441 cells/g adipose for NDM (n = 145; P = 0.21). Growth curves for DM (n = 6) and NDM (n = 6) also appeared similar. After culture in EGM2, upregulation of CD31 and von Willebrand factor message was observed in NDM; these markers were found within the primary cultures of DM but no upregulation was observed after culture in EGM2. Both groups exhibited similar cord formation on Matrigel and retention to vascular scaffolds. Isolation and proliferation studies suggest that adipose is a promising source of stem cells for tissue engineering in the DM population. The angiogenic potential of DM ASC appears intact; however, differences in acquisition of endothelial cell markers suggest that differentiation may be inhibited or delayed by diabetes.